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(54) ELECTROPHOTOGRAPHIC TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polymer containing a 
specified gel component and being useful to obtain an 
electrophotographic toner by reacting a specified carboxylic vinyl 
resin with a glycidyl-containing vinyl resin. 
SOLUTION: This polymer is obtained by reacting a carboxyl- 
containing vinyl resin based on a copolymer of at least one carboxyl- 
cbntaining vinyl monomer selected among carboxyl-containing vinyl 
monomers represented by formulas I to V (wherein R0 is H or a 1- 
10C alkyl) with another vinyl monomer with a copolymer of a vinyl 
monomer represented by the formula VI with another vinyl monomer, 
has a molecular weight distribution having the first peak in the region 
of a molecular weight of 1 ,000-30,000 and the second peak in the 
region of a molecular weight of 150,000-600,000 when its 
tetrahydrofuran solubles are analyzed by GPC, contains 1-30wt.%, 
based on the total weight, gel and has a glass transition temperature of 45-75°C. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]a following general formula (A-1) unsaturated carboxylic acid and a following general formula (A-2) 
with which it is expressed by [the-izing 1] [-izing 1] (A-3) [-izing 1] (A-4) [-izing 1] or (A-5) COOH 
content polyvinyl resin (A) which becomes considering a copolymer of a vinyl monomer which has at least 
one sort of one or more COOH groups chosen from a group which consists of unsaturated dicarboxylic 
acid expressed with [the-izing 1] or its acid anhydride, and those monoester, and other vinyl monomers as 
a subject, and a general formula (B) a vinyl monomer which has a glycidyl group expressed with [the-izing 
2] being concerned — others — it being a polymer produced by reacting and glycidyl group content 
polyvinyl resin (B) which becomes considering a copolymer with a vinyl monomer as a subject, In molecular 
weight distribution by GPC (gel permutation chromatograph) of tetrahydrofuran (THF) extractives of the 
polymer concerned, A molecular weight has at least one for the 1st peak to a field of 1,000-30,000, And a 
polymer which a molecular weight has the 2nd peak to a field of 150,000-600,000, and is characterized by 
the glass transition temperature being 45-75 ** into the total amount including a part for 1 to 30% of gel. 
[Formula 1] 
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(Among the formula, R Q expresses the alkyl group of a hydrogen atom and the carbon numbers 1-10, may 

be the same respectively or may differ.) 
[Formula 2] 
Ro Ro 

I I 
C =C 



(B) 



0 = C Ro 

I 

o 

I 

CH 2 
I 

H 2 C ' 

(Among the formula, R Q expresses the alkyl group of a hydrogen atom and the carbon numbers 1-10, may 
be the same respectively or may differ.) 

[Claim 2]The polymer according to claim 1 the 1st peak area area and whose 2nd peak area surface ratio 
are 60 / 40 - 95/5 with the 1st peak area area and the 2nd peak area area bordering on the minimal value 
which is between the 1st peak and the 2nd peak in molecular weight distribution by GPC of THF 
extractives. 

[Claim 3]The polymer according to claim 1 which weight average molecular weight of the above-mentioned 
glycidyl group content polyvinyl resin (B) is 3,000-40, and 000, and has a 0.005-0.1 -mol epoxy group in the 
total amount 100g of the glycidyl group content polyvinyl resin (B) concerned. 

[Claim 4]The polymer according to claim 1, wherein content of a COOH group in the above-mentioned 
COOH content polyvinyl resin (A) is 1 .0 - 30 KOHmg/g as acid value. 

[Claim 5]The polymer according to claim 1 which blends glycidyl group content polyvinyl resin (B) per 1 mol 
of COOH groups in the above-mentioned COOH content polyvinyl resin (A), and at a rate of having 0.01- 
1.0 mol as a glycidyl group. 

[Claim 6]A toner for electro photography which contains the polymer according to claim 1 to 5 as a binder, 
and contains 50% of the weight or more of the polymer concerned in a total amount. 
[Claim 7]The toner for electro photography according to claim 6 which mean particle diameter of the 
above-mentioned binder grinds to 0.1-1.5 mm, and it comes to mix. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the toner for electro photography for developing an 
electrostatic charge image in electro photography, electrostatic recording, electrostatic printing, etc. It can 
respond to a high speed copying machine in more detail, and, moreover, is related with high resolution and 
the toner for electro photography which is high definition and was excellent in grindability. 
[0002] 

[Description of the Prior Art]The electro photography direction for use in the PPC (Plain Paper Copy 
method) copying machine and printer which generally transfer the toner image formed on the photo 
conductor on a recording form, After forming an electrostastic latent image on an optical photo conductor, 
developing this latent image using a toner subsequently and transferring a toner image on sheets, such as 
paper, to be established, the method of carrying out heat fixing with a hot calender roll is performed. Since 
fixing performs this method under heat pressing, it is quick, moreover its thermal efficiency is very good, 
therefore its fixing efficiency is dramatically good. However, while thermal efficiency is good in this hot 
calender roll method type, in order that the hot calender roll surface and a toner may contact by a molten 
state, a toner carries out adhesion transition on the hot calender roll surface, and there is a problem that 
this re-transfers to the following sheet to be established, and soils on it (offset phenomenon). 
[0003]- The way and the copying machine point to the direction of improvement in the speed. 
The speed of a fixing roll also becomes quick inevitably and the toner which can be established with short- 
time heating is demanded. 

In order to make it established as much as possible for a short time, it is required to be a quantity flow at 
the time of melting. In order to raise fixability generally, it is effective by reducing the glass transition 
temperature (henceforth Tg point) of the resin used for a toner, but the phenomenon which is not 
preferred in which the toner under preservation blocks with that cuts. For that purpose, although it is 
thought that what is necessary is just to make small the molecular weight of the resin used for a toner, the 
cohesive force of resin due to a molecular weight fall is insufficient, and it becomes easy to generate an 
offset phenomenon conversely, and is not desirable. For this reason, although mobility falls victim to some 
extent, mixed use is carried out with the thing of low molecular weight, and the thing of the amount of 
polymers, and balance is usually given for the cohesive force which the thing of the amount of polymers, 
has, and the mobility which the thing of low molecular weight has. As such an example, the art concerning 
JP,55-6895,B, JP,63-32180,B, USP No. 4,921,771, etc. is proposed, for example. However, although the 
copying machine often to 30-sheet the copy speed for /was conventionally in use, development marketing 
also of 50 to 100-sheet many high speed copying machines like [ for /] is carried out in recent years. To 
such improvement in the speed, there is a case where it corresponds by improvement that it is not yet 
enough and mechanical etc., plentifully. For example, the silicone oil was applied in cloth or paper on the 
surface of the hot calender roll, and offset is prevented. In this case, although it is dramatically effective in 
that offset of a toner is prevented, since the device for supplying the fluid for offset prevention is needed 
and equipment of machinery becomes complicated, mechanical repair and management become 
complicated, lead to a cost hike, and are not preferred. A silicone oil etc. may evaporate with heat and may 
pollute the inside of a plane. Therefore, development of the toner for high speed machines (oilless fixing 
method) in the method (oilless fixing method) which does not need spreading of the above-mentioned 
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silicone oil etc. is desired. 

[0004]A manuscript becomes very beautifully and clear with the rise of printer performance, and the 
appearance of the copying machine which can reproduce a manuscript as faithfully as possible has also 
come to be required strongly, the thickness a thick thin line is thickly thin, deep a thin deep line thinly and 
completely same as a very thin line — it is required for the same form to reproduce a manuscript as 
faithfully as possible, it is necessary to also make the particle diameter of a toner small, and the diameter- 
ized toner of a granule has come to be required so that it can reappear also by a for the purpose very thin 
line. However, if a toner is crushed and it spreads greatly with a hot calender roll at the time of fixing even 
if it uses the diameter-ized toner of a granule with much trouble, a small-gage wire becomes thick and is 
not preferred. Although what is necessary is to make [ many / as possible ] the amount of polymers, and 
just to give elasticity to a toner, in order to make it a toner to be crushed and not spread greatly with a hot 
calender roll at the time of fixing, it may become the picture which scattered since productive efficiency 
fell that it is hard to grind in that case and it was easy to mix a coarse toner, and becomes a problem. 
Although I will generally diameter[ of a granule ]-ize at least to 5-10micro for using high resolution, high 
definition, and the toner of high reproducibility, in order to make it easy to grind, if low molecular weight is 
increased, fines will carry out abundant generating at the time of grinding, productive efficiency falls, and a 
production cost goes up substantially and poses a problem. Since very big energy is required for a grinding 
process, the improvement in grindability is important also from the field of energy saving. 
[0005]- Many toners using crosslinked polymer as an offset prevention method in development of a way 
and the toner for oilless fixing methods are also proposed. For example, the method of using for JP,60- 
36582, B the crosslinked polymer manufactured with the emulsion polymerization method is indicated. In 
this case, if the crosslinked polymer used contains a part for gel 50 to 99% and a part for this gel is 
increased, It was very difficult for grindability to become good, if grindability gets worse and the amount of 
another side crosslinked polymer decreases as for it, although offset-proof nature becomes good, but for 
offset-proof nature to get worse, and to satisfy both offset-proof nature and grindability. In order to 
stabilize emulsification particles at the time of crosslinked polymer manufacture, it is necessary to make a 
dispersing agent and a distributed auxiliary agent use together by this method. Since an electrical property 
is done, and it has an adverse effect on charge stability in order that these dispersing agents may absorb 
moisture easily, it is necessary to remove these as much as possible after crosslinked polymer 
manufacture. However, a great labor is required to remove these, and the displacement of wash water also 
increases and the processing is also serious. In a USP No. 4,966,829 gazette. The vinyl system polymer 
which a gel component contains 0.1 to 60% of the weight, and at least one molecular weights 3,000-150,000 
of the molecular weights 1 ,000-25,000 of a main peak and a sub peak, or a shoulder have in tetrahydrofuran 
extractives. It is indicated if the toner to contain is good. However, the method of manufacturing this was 
the suspension method, and since the dispersing agent and the distributed auxiliary agent were made to 
use together like an emulsion polymerization method also in this case at the time of manufacture, there 
was the completely same problem as the above-mentioned emulsion polymerization. For this reason, this 
invention persons have developed resin (USP No. 4,963,456) by a solution polymerization method as fixable 
good resin for toners. 

[0006]Although resin by a solution polymerization method removes the solvent after the end of a 
polymerization, since all low volatile constituents, such as an unreacted residual monomer and a 
decomposition product of an initiator, can be distilled off at this time, it is thought with dramatically few 
impurities that a stable homogeneous substance is obtained electrically and the optimal thing for toners is 
obtained. However, the crosslinked polymer manufacture by a solution polymerization method had a 
problem of it becoming impossible for the wye ZEMBERUKU effect (resin coils around a rabble) to occur 
and manufacture. Therefore, this invention persons developed the method (USP No. 5,084,368) of 
polymers-izing as much as possible with bulk etc further. However, there is a limit, it has continued till the 
place which conquers offset nature thoroughly, and the things of the amount of polymers which can be 
manufactured are **** and **. If the toner binder which carried out heating mixing and manufactured the 
copolymer (A) and cross-linking compound (B) which have a glycidyl group content monomer 3 to 40% is 
good for JP, 60-38700, B, are indicated, but. Since an epoxy group is as abundant ** in this toner, the toner 
of reverse charge occurred by the long-term test, and the problem has been produced in endurance. 
A toner which is satisfied was not necessarily developed. 

Since melt viscosity will become very high by heat kneading at the time of toner creation if the amount of 
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gel increases, Although heat kneading is carried out at an elevated temperature farther than usual, as a 
result although there is also a method which additive agents, such as carbon black, a wax, and an 
electrification regulator, carry out a pyrolysis, and there is a problem that a toner characteristic falls, or 
carries out heat kneading by high share, In that case, the actual condition is the molecule of binder resin 
being cut, there being a problem offset-proof nature getting worse, and each having merits and demerits, 
and being unable to respond to improvement in the speed of a copying machine thoroughly. 
[0007] 

[Problem(s) to be Solved by the Invention]In view of the various above-mentioned problems, this invention 
aims at the improvement in many of all the performances as toners for electro photography, such as image 
reproducibility, fixability, offset nature, blocking nature, grindability, and electrostatic property, 
corresponding to improvement in the speed of a copying machine. 
[0008] 

[Means for Solving the Problem]By making a bridge construct by a specific ratio using resin and glycidyl 
group content polyvinyl resin which were manufactured in two step reactions which perform solution 
polymerization after mass polymerization, as a result of inquiring wholeheartedly that this invention persons 
should satisfy these demands, It can respond to a high speed machine and art of moreover obtaining high 
resolution and a toner which is high definition and was excellent in grindability is developed. 
[0009]That is, this invention is (1). Following general formula (A-1) Unsaturated carboxylic acid, a following 
general formula (A-2) with which it is expressed by [the-izing 3] [-izing 3] (A-3) [Hzing 3] (A-4) [-izing 3] 
or (A-5) COOH content polyvinyl resin (A) which becomes considering a copolymer of a vinyl monomer 
which has at least one sort of one or more COOH groups chosen from a group which consists of 
unsaturated dicarboxylic acid expressed with [the-izing 3] or its acid anhydride, and those monoester, and 
other vinyl monomers as a subject, and a general formula (B) a vinyl monomer which has a glycidyl group 
expressed with [the-izing 4] — being concerned — others — it being a polymer produced by reacting and 
glycidyl group content polyvinyl resin (B) which becomes considering a copolymer with a vinyl monomer as 
a subject, In molecular weight distribution by a gel permutation chromatograph (henceforth [ THF ]) of 
tetrahydrofuran (henceforth GPC) extractives of the polymer concerned, A molecular weight has at least 
one for the 1st peak to a field of 1,000-30,000, And a polymer which a molecular weight has the 2nd peak 
to a field of 150,000-600,000, and is characterized by the glass transition temperature being 45-75 ** into 
the total amount including a part for 1 to 30% of gel. 
[0010] 
[Formula 3] 
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(Among the formula, R Q expresses the alkyl group of a hydrogen atom and the carbon numbers 1-10, may 

be the same respectively or may differ.) 
[0011] 
[Formula 4] 
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(Among the formula, R Q expresses the alkyl group of a hydrogen atom and the carbon numbers 1-10, may 
be the same respectively or may differ.) 

(2) THF — extractives — GPC — depending — molecular weight distribution — setting — the — one — 
a peak — the — two — a peak — between — it is — the minimal value — a boundary — the — one — a 
peak area — area — the — two — a peak area — area — carrying out — the — one — a peak area — 
area — the — two — a peak area — surface ratio — 60 — / — 40 - 95 — / — five — it is — the above 
— ( — one — ) — a statement — a polymer . 

(3) A polymer of the above-mentioned (1) statement which weight average molecular weight of the above- 
mentioned glycidyl group content polyvinyl resin (B) is 3,000-40, and 000, and has a 0.005-0.1 -mol epoxy 
group in the total amount 100g of the glycidyl group content polyvinyl resin (B) concerned. 

(4) A polymer of the above-mentioned (1) statement, wherein content of a COOH group in the above- 
mentioned COOH content polyvinyl resin (A) is 1.0 - 30 KOHmg/g as acid value. 

(5) A polymer of the above-mentioned (1) statement which blends glycidyl group content polyvinyl resin (B) 
per 1 mol of COOH groups in the above-mentioned COOH content polyvinyl resin (A), and at a rate of 
having 0.01-1.0 mol as a glycidyl group. 

(6) A toner for electro photography which contains a polymer given [ above-mentioned ] in (1) - (5) as a 
binder, and contains 50% of the weight or more of the polymer concerned in a total amount. 

(7) A toner for electro photography of the above-mentioned (6) statement which mean particle diameter of 
the above-mentioned binder grinds to 0.1-1.5 mm, and it comes to mix. 

[0012]Unsaturated carboxylic acid expressed with above-mentioned general formula (A-1) - (A-5) as a 
COOH content vinyl monomer used for manufacture of COOH content polyvinyl resin (A) used in this 
invention, It is a vinyl monomer which has at least one sort of one or more COOH groups chosen from a 
group which consists of unsaturated dicarboxylic acid or an acid anhydride of those, and those monoester, 
For example, acrylic acid, methacrylic acid, cinnamon acid, maleic acid, a maleic anhydride, Boletic acid, 
itaconic acid, maleic acid monoethyl, maleic acid monobutyl, Maleic acid monooctyl, boletic acid 
monomethyl, boletic acid monoethyl, a kind which are boletic acid monobutyl, boletic acid propyl, boletic 
acid monooctyl, etc., and was chosen from these COOH content vinyl monomers — or two or more sorts 
are mixed, copolymerization is carried out to other vinyl monomers, and COOH content polyvinyl resin (A) 



JP,10-087837,A [DETAILED DESCRIPTION] 



5/15 



is manufactured. 

[001 3]A vinyl monomer containing a glycidyl group as which glycidyl group content polyvinyl resin (B) is 
expressed in the above-mentioned general formula (B), For example, it is the resin of a kind and other 
monomers of vinyl monomers, such as metaglycidyl acrylate, acrylic acid beta methyl glycidyl, metaglycidyl 
acrylate, and methacrylic acid beta methyl glycidyl, produced by carrying out copolymerization at least. 
[0014]As other vinyl monomers which carry out copolymerization to a vinyl monomer which has a COOH 
content vinyl monomer or a glycidyl group, For example, methyl acrylate, ethyl acrylate, acrylic acid propyl, 
Butyl acrylate, acrylic acid octyl, acrylic acid cyclohexyl, Acrylic acid lauryl, acrylic acid stearyl, acrylic acid 
benzyl, Following general formulas, such as acrylic acid furfuryl, acrylic acid tetrahydrofurfuryl, acrylic acid 
ethoxyl, acrylic acid butoxyl, acrylic acid dimethylamino methyl ester, and acrylic acid dimethylamino ethyl 
ester (A-6) The acrylic ester expressed with [the-izing 5]; Methyl methacrylate, Ethyl methacrylate, propyl 
methacrylate, butyl methacrylate, Octyl methacrylate, methacrylic acid lauryl, stearyl methacrylate, 
Cyclohexyl methacrylate, benzyl methacrylate, furfuryl methacrylate, Following general formulas, such as 
methacrylic acid tetrahydrofurfuryl, methacrylic acid hydroxyethyl, methacrylic acid hydroxypropyl, and 
hydroxybutyl methacrylate, methacrylic acid dimethylamino methyl ester, and methacrylic acid 
dimethylamino ethyl ester (A~7) Methacrylic acid ester species expressed with [the-izing 5]; following 
general formulas, such as vinyltoluene, alpha and methylstyrene, KURORU styrene, and styrene (A-8) An 
aromatic vinyl monomer expressed with [the-izing 6]; following general formulas, such as dibutyl maleate, 
dioctyl maleate, boletic acid dibutyl, and boletic acid dioctyl (A-9) The unsaturated-dibasic-acid dialkyl 
ester expressed with [the-izing 7]; following general formulas, such as vinyl acetate and vinyl propionate 
(A-10) The vinyl ester expressed with [the-izing 8]; following general formulas, such as acrylonitrile, meta- 
acrylonitrile, acrylamide, methacrylamide, N substitution acrylamide, and N substitution methacrylamide (A- 
1 1) [-izing 9] Or (A-12) (** 10) a nitrogen-containing vinyl monomer expressed; divinylbenzene (poly), 
Following general formulas, such as ethylene glycol diacrylate and ethylene glycol dimethacrylate (poly) (A~ 
13) [-izing 1 1] Or (A-14) (** 1 1) a divinyl compound expressed; following general formulas, such as 
butadiene, chloroprene, a neoprene, and isobutylene (A-15) it is a conjugate diolefin system unsaturated 
monomer etc. which are expressed with [the-izing 12] — at least one sort of these vinyl monomers — or 
two or more sorts are mixed and it is used. As a vinyl monomer especially desirable in these, they are 
styrene, acrylic ester, methacrylic acid ester species, boletic acid dialkyl ester, acrylonitrile, acrylamide, 
methacrylamide, etc. 
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[Formula 7] 
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[Formula 12] 
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the inside of an upper type, and R 1 — a hydrogen atom or the alkyl group of the carbon numbers 1-20. An 

alkoxyl group, benzyl, a furfuryl group, a tetrahydrofurfuryl group, The alkyl group of a hydrogen atom and 
the carbon numbers 1-5 or an alkoxyl group, and R 3 express the alkyl group or alkoxyl group of a hydrogen 

atom, a halogen atom, and the carbon numbers 1-5, and as for them, a dimethylamino alkyl group and R 2 

may be mutually the same, or may differ from each other. 

[0023]Although publicly known methods, such as solution polymerization, mass polymerization, suspension 
polymerization, and an emulsion polymerization, are employable as a polymerization method, In order to 
adjust molecular weight distribution of COOH content polyvinyl resin (A) of this invention, it is also possible 
to manufacture the above directly as a raw material, but. It is also possible to mix and manufacture what 
polymerized a polymer (H) and a low molecule polymer (L) independently by publicly known methods, such 
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as the ****** No. 15751 [ 64 to ] gazette, beforehand, respectively. 

[0024]Although it is used as a solvent in solution polymerization of this invention out of aromatic 
hydrocarbon, such as benzene, toluene, ethylbenzene, orthoxylene, meta xylene, paraxylene, and cumene, 
independent or combining, it is also possible to choose other solvents and to adjust a molecular weight. 
[0025]As a polymerization initiator, all things usable as a radical polymerization initiator can usually be 
used, For example, 2,2'- azobisisobutyronitrile, 2,2' - Azobis (4-methoxy- 2 and 4 - dimethylvaleronitrile), 
2,2 - Azobis (-2,4-dimethylvaleronitrile) and 2,2' - azobis (-2 methylbutyronitrile), Dimethyl-2,2'- 
azobisisobutyrate, 1,1' - Azobis (1-cyclohexane carbo nitril), 2-(Cava moil azo)- Isobutyronitrile, 2,2' - 
Azobis (2,4,4-trimethyl pentane), 2-phenylazo 2,4- dimethyl- 4- Methoxy valeronitrile, 2,2 - Azo initiators, 
such as azobis (2-methyl- propane), Methyl ethyl ketone peroxide, acetylacetone peroxide, Ketone 
peroxides, such as cyclohexanon peroxide, 1 ,1 -bis(tert-butyl peroxide)-3, 3, 5 - Trimethylcyclohexane, 
Peroxy ketals, such as 1 ,1-bis(butylperoxy)cyclohexane and 2-2-bis(tert-butyl peroxide)butane. t-butyl 
hydroperoxide, a cumene hydroperoxide, Hydroperoxide, such as 1, 1, 3, and 3-tetramethyl 
BUCHIRUHAIDORO peroxide. Di-t- Butyl peroxide, t-butyl cumyl peroxide, Di-cumyl peroxide, 2,5- 
dimethyl- 2,5-di-tert-butyl peroxide hexane, Dialkyl peroxide, such as alpha and alpha'-bis(t-butyl par 
OKISHIISO propyObenzene, Isobutyryl peroxide, octanoyl peroxide, decanoly peroxide, Lauroyl peroxide, 3 
and 5, 5-trimethylhexanoyl peroxide, Diacyl peroxide, such as benzoyl peroxide and m-toluoyl peroxide, Di- 
isopropyl peroxi dicarbonate, di-2- ethylhexylperoxydicarbonate, Di~n- Peroxi dicarbonate, such as 
propylperoxy dicarbonate, di-2- ethoxyethyl peroxy carbonate, di-methoxyisopropyl peroxydicarbonate, and 
JI (3-methyl-3- methoxy butyl) peroxy carbonate. Sulfonyl peroxide, such as acetylcyclohexylsulfonyl 
peroxide. T-butyl peroxyacetate, t-buthylperoxy isobuthylate, T-butylperoxy neodecanoate, cumil peroxy 
neodecanoate, T-butylperoxy2~ethylhexanoate, t-butyl peroxy laurate, T-butyl peroxybenzoate, t-butyl 
PAOKISHIISOBURO pill carbonate, di-t - Although peroxy ester species, such as butyl JIPA oxy 
isophthalate, etc. can be illustrated, they are independent, or two or more sorts use them, mixing. It can be 
used choosing suitably with reaction temperature, monomer concentration, etc., and the kind and quantity 
are usually brewing monomers. Per 100 weight sections 0.01-10 weight-section use is carried out. 
[0026]In molecular weight distribution by GPC of ** and THF extractives, a polymer obtained by this 
invention has 1st at least one peak to a field of the molecular weights 1,000-30,000, It has to a field of 
5,000-25,000 preferably, and has the 2nd peak to a field of the molecular weights 150,000-600,000, and has 
to a field of 160,000-400,000 preferably, and resin whose Tg point is 45-75 ** is preferred. It is 50-60 ** 
still more preferably. 

[0027]Tg point will be 45 ** or less or less by 1,000, the 1st peak causes blocking, undesirably, or more by 
30,000, mobility worsens and fixability gets worse. In the 2nd peak, mobility worsens or more by 600,000, 
and fixability gets worse. Grindability gets very bad, great energy is required to use 5-especially 10micro, 
and productivity does not bear practicality bad. In the 2nd peak, it is generated so much by fines or less in 
150,000 at the time of grinding, and productive efficiency falls. If Tg point will be not less than 75 **, 
softening temperature will go up, fixability gets worse, and a toner of this purpose is not obtained. COOH 
content in COOH content polyvinyl resin (A) has good 1.0-30 KOHmg/g as acid value, and its 5-20 
KOHmg/g is especially preferred. If acid value separates from this range, a problem will come out in 
grindability. With 30 or more KOHmg/g of acid values, most especially causes gelling, mobility worsens, and 
a problem comes out also in fixability. 

[0028]As glycidyl group content polyvinyl resin (B) in this invention, weight average molecular weight is in 
12,000-30,000 preferably 3,000-40,000, And it is glycidyl ester content polyvinyl resin which has 0.005-0.1 
mol of 0.01-0.08-mol epoxy groups preferably in the total amount 100g of the glycidyl group content 
polyvinyl resin (B) concerned. 

[0029]Or less by 3000, even if weight average molecular weight constructs a bridge, it can hardly thicken, 
and offset nature cannot be improved. Conversely, 40000 or more, since a bridging body carries out 
compatibility aggravation in the middle of bridge construction and the bridging body carries out a separation 
deposit into resin, it does not thicken, and offset nature does not become good. If an epoxy group content 
is in 0.005-0.1 mol or less, thickening hardly takes place, improvement of offset nature cannot be 
performed, and above, since the compatibility of a bridging body gets worse and the bridging body carries 
out a separation deposit into resin, it does not thicken, and offset nature does not become good. 
[0030]A polymer in this invention is a polymer produced by carrying out crosslinking reaction by ** which 
carries out heat melting of COOH content polyvinyl resin (A) and the glycidyl group content polyvinyl resin 



JP t 10-087837,A [DETAILED DESCRIPTION] 



8/15 



(B), and it is preferred to contain a part for 1 to 30% of gel among a total amount of this polymer. It is 5 to 
20% still more preferably. Bridging body sufficient in 1% or less of a gel part does not generate, and an 
effect of offset-proof nature does not show up. At not less than 30%, most causes gelling, mobility gets 
worse and a problem appears in fixability. A using rate of COOH content polyvinyl resin (A) and glycidyl 
group content polyvinyl resin (B), A ratio which blends glycidyl group content polyvinyl resin (B) at a rate 
that a glycidyl group of glycidyl group content polyvinyl resin (B) has 0.01-1.0 mol to 1 mol of COOH 
groups in COOH content polyvinyl resin (A) is preferred. It is 0.03-0.2 mol still more preferably. 
[0031]About a mode made into a toner for electro photography as a binder, a method etc. which are shown 
below can be taken using a polymer (A), i.e., COOH content polyvinyl resin, and glycidyl group content 
polyvinyl resin (B) of this invention. 

1. COOH content polyvinyl resin. How to add a bulking agent required for toners, such as colorant and an 
electrification regulator, after using after mixing, a biaxial kneading machine, etc. for (A) by a strange sill 
mixer, carrying out melt kneading of the glycidyl group content polyvinyl resin (B) to it at temperature of 
150-220 ** and making a part for ** perform a reaction of a COOH group and a glycidyl group to it, and 
make it into a toner. 

2. How to make it react at time of toner chemically-modified [ to which uses after mixing, a biaxial kneading 
machine, etc. for a bulking agent required for a toner and - clues, such as colorant and an electrification 
regulator, enough, and melt kneading of COOH content polyvinyl resin (A) and the glycidyl group content 
polyvinyl resin (B) is carried out at temperature of 150-220 ** with an unreacted state ] degree. 

COOH content polyvinyl resin (A) and glycidyl group content polyvinyl resin (B) 3. With unreacted state, To 
a bulking agent required for a toner and - clues, such as colorant and an electrification regulator, enough 
After mixing, There are a method of carrying out melt kneading at temperature of 1 10-140 ** using a 
biaxial kneading machine etc., and not making almost react at the time of this melt kneading, but making 
temperature of a hot calender roll 150-220 ** at the time of fixing of a copying machine, and making it 
react, etc., and it may carry out by which method. 

[0032]In a range which does not check an effect of this invention if needed when preparing a toner using a 
resin composition for toners of this invention, For example, a polyvinyl chloride, polyacetic acid vinyl, 
polyolefine, polyester, Polyvinyl butyral, polyurethane, polyamide, rosin, denaturation rosin, Addition use of a 
part of terpene resin, phenol resin, aliphatic hydrocarbon resin, aromatic petroleum resin, paraffin wax, a 
polyolefine wax, fatty acid amide wax, vinyl chloride resin, styrene butadiene resins, chroman indene resin, 
melamine resin, etc. may be carried out. Being able to use publicly known electrification regulators including 
Nigrosine, quarternary ammonium salt, or metal-containing azo dye choosing them suitably, the amount 
used is 0.1 to 10 weight section usually used. 

[0033]A resin composition for this invention electro photography toners can be made into a toner by a 
publicly known method with a charge controlling agent, a release agent, and a pigment agent colorant and if 
needed. As colorant, for example Carbon black, acetylene black, lamp black, Black pigments, such as 
magnetite, the chrome yellow, Synthetic Ochre, Hansa yellow G. A quinoline yellow rake, the permanent 
yellow NCG, a molybdenum orange, Balkan orange, indanthrene, and brilliant orange G K, red ocher, Brilliant 
carmine 6B, a FURIZA phosphorus rake, Violet Lake, Publicly known organic colors, such as the fast violet 
B, cobalt blue, an alkali blue rake, copper phthalocyanine blue, Fast Sky Blue, the pigment green B, a 
malachite green rake, titanium oxide, and a flower of zinc, are mentioned. The quantity is usually resin. It is 
5 - 250 weight section to 100 weight sections. 

[0034]As a method of making a toner, any publicly known methods are conventionally employable in this 
invention. For example, after carrying out the premix of resin, colorant, an electrification regulator, the wax, 
etc. beforehand, it kneads in the state of heat melting with a biaxial kneading machine, and pulverizes using 
an after-cooling pulverizing mill, and also classifies by an air-operated sizer, particles of the range of 8- 
20micro are usually collected, and it is considered as a toner. Into a toner for electro photography obtained 
by the above, restriction in particular does not have a polymer of this invention in the maximum including 
60 % of the weight preferably, it is adjusted 50% of the weight or more, according to the purpose, and it is 
usually possible to 90 to 100 % of the weight. 

[0035]Molecular weight distribution in this invention is searched for using GPC. Molecular weight 
distribution was computed by the following measuring methods. 

1) molecular-weight-distribution measurement: — G.P.C. device: — JASCO TWINCLE HPLC (made by 
Jasco Corp.) 
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DETECTOR :SHODEX RI-SE-31 (made by Showa Denko K.K.) 

COLUMNE :SHODEX GPCA-80M x2 +KF-802x1 (made by Showa Denko K.K.) 

** Intermediation : Tetrahydrofuran (THF) style ** : 1.2 ML/MIN trial Charge : The amount of gel of THF 
solution this invention computes ethyl acetate insoluble matter to the resin whole quantity when fully 
dissolving five copies of resin in 95 copies of ethyl acetate 0.25%. 

Acid value xylene : 2) A sample weighed precisely to a mixed solvent of n-butanol =1:1 is dissolved, It 
titrated in alcohol (what did ion-exchange-water 5g addition of, set to 1 I. with the 1st class ethyl alcohol, 
and carried out standardization of the potency =F to the best potassium hydrate 7g with N/10 chloride and 
a 1% phenolphthalein solution) of N / 10 potassium hydrates by which standardization was carried out 
beforehand, and computed according to a following formula from the amount of neutralization. 
[0036] 

N/10KOH?SSa (ml) XFX5.61 
MM (KOHmg/g) = 

urn (g) xo.oi 

[0037] 

[Example]Hereafter, an example is shown and this invention is explained still more concretely. As long as 
there is no concrete explanation, a unit is weight section or weight %. 
[The example of manufacture of a polymer (H)] 

75 copies of styrene and 23.5 copies of acrylic acid n-butyl were taught as a monomer to the flask which 
carried out the example of manufacture H-1 nitrogen purge, it heated by the oil bath, the internal 
temperature was kept at 120 **, and it was made to polymerize by mass polymerization for 6 hours. The 
conversion of mass polymerization was 40%. Rank next to mass polymerization and 50 copies of xylene and 
1.5 copies of methacrylic acid are added, Continuation dropping is carried out over 9 hours, maintaining 
0.34 copy of 1.1-bis(tert-butyl peroxide)3.3.5 trimethylcyclohexane, and a 60 copies of xylene solution at 
the internal temperature of 110 **, Then, having continued the reaction for 2 hours and maintaining at the 
internal temperature of 130 ** after a polymerization, 0.2 copy of di-t-butyl peroxide was added, after a 2- 
hour reaction, added 0.5 copy of di-t-butyl peroxide further, and it was made to react for 2 hours, it diluted 
with 123.33 copies of xylene behind, and the polymerization was ended. 

[0038]Polyvinyl resin was completely obtained like the example H~1 of manufacture except having changed 
into 68 copies of styrene, and 30.5 copies of acrylic acid n-butyl in the example H-1 of example of 
manufacture H~2 manufacture. 

[0039]It changed into 84 copies of styrene, and 14.5 copies of acrylic acid n-butyl in the example H-1 of 
example of manufacture H-3 manufacture, and was made to polymerize by mass polymerization for 6 hours. 
The conversion of mass polymerization was 40%. It ranked next to mass polymerization and 50 copies of 
xylene and 1.5 copies of methacrylic acid were added, and polyvinyl resin was completely obtained like the 
example H-1 of manufacture except having carried out continuation dropping over 8 hours, maintaining 0.2 
copy of di-t-butyl peroxide, and a 50 copies of xylene solution at the internal temperature of 130 **. 
[0040]In the example H-1 of example of manufacture H-4 manufacture, at the time of mass polymerization, 
the internal temperature was kept at 1 12 ** and polyvinyl resin was completely obtained like the example 
H-1 of manufacture except having made it polymerize for 6 hours. 

[0041]Polyvinyl resin was completely obtained like the example H-1 of manufacture except having used 66 
copies of styrene, and 32.5 copies of acrylic acid n-butyl in the example H-1 of example of manufacture H- 
5 manufacture. 

[0042]Polyvinyl resin was completely obtained like the example H-1 of manufacture except having used 
86.5 copies of styrene, and 12 copies of acrylic acid n-butyl in the example H-1 of example of manufacture 
H~6 manufacture. 

[0043][The example of manufacture of a low molecule polymer (L)] 

100 copies of xylene is taught to the flask which carried out the example of manufacture L-1 nitrogen 
purge, Heat by an oil bath and continuation dropping of 82 copies of styrene, 17 copies of acrylic acid n- 
butyl, one copy of methacrylic acid, and the 3 copies of t-butylperoxy2-ethylhexanoate solution is carried 
out over 5 hours under flowing back (internal temperature of 138 **), Then, continued the reaction for 1 
hour, kept the internal temperature at 98 ** after the polymerization, and added 0.3 copy of t- 
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butylperoxy2-ethylhexanoate, and added 0.5 copy of t-butylperoxy2-ethylhexanoate further, it was made 
to react after a 1-hour reaction for 2 hours, and the polymerization was ended. 

[0044]In the example L-1 of example of manufacture L-2 manufacture, as a vinyl monomer, Polyvinyl resin 
was completely obtained like the example L-1 of manufacture except having carried out continuation 
dropping of 76 copies of styrene, 23 copies of acrylic acid n-butyl, one copy of methacrylic acid, and the 
3.0 copies of t-butylperoxy2-ethylhexanoate solution over 5 hours. 

[0045]In the example L-1 of example of manufacture L-3 manufacture, as a vinyl monomer, Polyvinyl resin 
was completely obtained like the example L-1 of manufacture except having carried out continuation 
dropping of 95.5 copies of styrene, 3.5 copies of acrylic acid n-butyl, one copy of methacrylic acid, and the 
3.0 copies of t~butylperoxy2-ethylhexanoate solution over 5 hours. 

[0046]Polyvinyl resin was completely obtained like the example L-1 of manufacture except having changed 
t-butylperoxy2-ethylhexanoate to 26 copies in the example L-1 of example of manufacture L-4 
manufacture. 

[0047]Polyvinyl resin was completely obtained like the example L-1 of manufacture except having changed 
t-butylperoxy2~ethylhexanoate to two copies in the example L-1 of example of manufacture L-5 
manufacture. 

[0048]Polyvinyl resin was completely obtained like the example L-1 of manufacture except having used 73 
copies of styrene, and 26 copies of acrylic acid n-butyl in the example L-1 of example of manufacture L-6 
manufacture. 

[0049]Polyvinyl resin was completely obtained like the example L-1 of manufacture except having used 98 
copies of styrene, and one copy of acrylic acid n-butyl in the example L-1 of example of manufacture L~7 
manufacture. 

[0050]Polyvinyl resin was completely obtained like the example L-1 of manufacture except having taught 
40 copies of xylene in the example L~1 of example of manufacture L~8 manufacture, and having made it 0.5 
copy of t-butylperoxy2-ethylhexanoate. Above H-1 to H-6 and the example of manufacture of L-1 to L-8 
were summarized in Table 1. 

[0051][The example of manufacture of COOH content polyvinyl resin (A)] 

30 copies of polyvinyl resin obtained in the example H-1 of example of manufacture D-1 manufacture and 
70 copies of polyvinyl resin obtained in the example L-1 of manufacture were mixed, the flash plate of this 
was carried out into the bessel of 190 **10mmHg, and the solvent was removed. Tg of the obtained resin 
was 57 **. 

[0052]Polyvinyl resin was completely obtained like the example D-1 of manufacture except having mixed to 
30 copies of polyvinyl resin obtained in the example H~2 of manufacture, and 70 copies of polyvinyl resin 
obtained in the example L-2 of manufacture in the example D-1 of example of manufacture D-2 
manufacture. 

[0053]Polyvinyl resin was completely obtained like the example D-1 of manufacture except having mixed to 
30 copies of polyvinyl resin obtained in the example H-3 of manufacture, and 70 copies of polyvinyl resin 
obtained in the example L~3 of manufacture in the example D-1 of example of manufacture D-3 
manufacture. 

[0054]Polyvinyl resin was completely obtained like the example 3 of manufacture except having mixed to 
30 copies of polyvinyl resin obtained in the example H-1 of manufacture, and 70 copies of polyvinyl resin 
obtained in the example L-4 of manufacture in the example D-1 of example of manufacture D-4 
manufacture. 

[0055]Completely in the example D-1 of manufacture, and the example D-1 of example of manufacture D- 
6 manufacture from which polyvinyl resin was obtained similarly except having mixed to 30 copies of 
polyvinyl resin obtained in the example H-1 of manufacture, and 70 copies of polyvinyl resin obtained in the 
example L-5 of manufacture in the example D-1 of example of manufacture D-5 manufacture, Polyvinyl 
resin was completely obtained like the example D-1 of manufacture except having mixed to 30 copies of 
polyvinyl resin obtained in the example H-4 of manufacture, and 70 copies of polyvinyl resin obtained in the 
example L-1 of manufacture. 

[0056]Polyvinyl resin was completely obtained like the example D-1 of manufacture except having mixed to 
ten copies of polyvinyl resin obtained in the example H-1 of manufacture, and 90 copies of polyvinyl resin 
obtained in the example L-1 of manufacture in the example D-1 of example of manufacture D~7 
manufacture. 
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[0057]Polyvinyl resin was completely obtained like the example D-1 of manufacture except having mixed 30 
copies of polyvinyl resin obtained in the example H~5 of manufacture in the example D-1 of example of 
manufacture D-8 manufacture, and 70 copies of polyvinyl resin obtained in the example H-6 of 
manufacture. 

[0058]Polyvinyl resin was completely obtained like the example D-1 of manufacture except having mixed 30 
copies of polyvinyl resin obtained in the example H-6 of manufacture in the example D-1 of example of 
manufacture D-9 manufacture, and 70 copies of polyvinyl resin obtained in the example L-7 of 
manufacture. 

[0059]Polyvinyl resin was obtained like the example D-1 of ****** manufacture except having mixed to 60 
copies of polyvinyl resin obtained in the example H-1 of manufacture, and 40 copies of polyvinyl resin 
obtained in the example L-1 of manufacture in the example D-1 of example of manufacture D-10 
manufacture. 

[0060]Polyvinyl resin was completely obtained like the example D-1 of manufacture except having mixed 50 
copies of polyvinyl resin obtained in the example H-1 of manufacture in the example D-1 of example of 
manufacture D-1 1 manufacture, and 50 copies of polyvinyl resin obtained in the example L-1 of 
manufacture. 

[0061]Polyvinyl resin was completely obtained like the example D-1 of manufacture except having mixed 30 
copies of polyvinyl resin obtained in the example H-1 of manufacture in the example D-1 of example of 
manufacture D-1 2 manufacture, and 70 copies of polyvinyl resin obtained in the example L-7 of 
manufacture. 

[0062]Polyvinyl resin was completely obtained like the example D-1 of manufacture except having mixed 
five copies of polyvinyl resin obtained in the example H-1 of manufacture in the example D-1 of example of 
manufacture D-1 3 manufacture, and 95 copies of polyvinyl resin obtained in the example L~1 of 
manufacture. 

[0063][The example of manufacture of glycidyl group content polyvinyl resin (B)] 

40 copies of xylene is taught to the flask which carried out the example of manufacture G~1 nitrogen 
purge, Heat by an oil bath and continuation dropping of 68 copies of styrene, 27 copies of acrylic acid n- 
butyl and five copies of glycidyl methacrylate, and the 4 copies of di-t-butyl peroxide solution is carried 
out over 5 hours under flowing back (internal temperature of 138 **), Then, continued the reaction for 1 
hour, kept the internal temperature at 130 ** after the polymerization, added 0.5 copy of di-t-butyl 
peroxide, it was made to react for 2 hours, and the polymerization was ended. 

[0064]The flash plate of the polyvinyl resin obtained in the example G-1 of example of manufacture G-2 
manufacture was carried out into the bessel of 190 **10mmHg, and the solvent was removed. The property 
value of what was obtained was shown in table-2. 

[0065]It carried out after mixing with the Henschel mixer, and the kneading reaction of 94 copies of 
polyvinyl resin obtained in the example D-1 of example 1 manufacture and six copies of polyvinyl resin 
obtained in the example G~2 of manufacture was carried out at 200 ** with the biaxial kneading machine 
(PCM-30 type and the Ikegai make). The obtained resin with cooling and a grinder (power mill form P-3 
made in a 3 English factory, 3-mm screen use) After grinding, Carbon black MA1 00(made by Mitsubishi 
Kasei)8 copy, five copies of polypropylene wax (screw call 550P), One copy of eye ZENSU pyrone black 
TRH is added as an electrification regulator, and it kneaded after mixing with the Henschel mixer, and was 
made to knead at 170 ** with a biaxial kneading machine (PCM-30 type and the Ikegai make) again. 
Subsequently, it cooled, ground and classified and about 7-micron toner was obtained. Mix these three 
copies of toners and 97 copies of carriers, consider it as a developer, convert commercial high speed 
copying, a picture is made to write, it evaluates as a toner binder, and a result is shown in table-2. **** — 
having had — the GPC chart of the THF extractives of resin is shown in figure-1. 

[0066]It changed to 98.5 copies of polyvinyl resin obtained in the example D~1 of example 2 manufacture, 
and 1.5 copies of polyvinyl resin obtained in the example G-2 of manufacture, and also evaluates 
completely like Example 1, and a property value is shown in table-2. 

[0067]It changed to 94 copies of polyvinyl resin obtained in the example D-2 of example 3 manufacture, 
and six copies of polyvinyl resin obtained in the example G-2 of manufacture, and also evaluates 
completely like Example 1, and a property value is shown in table-2. 

[0068]It changed to 94 copies of polyvinyl resin obtained in the example D-3 of example 4 manufacture, 
and six copies of polyvinyl resin obtained in the example G-2 of manufacture, and also evaluates 
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completely like Example 1, and a property value is shown in table-2. 

[0069]It changed to 90 copies of polyvinyl resin obtained in the example D-4 of example 5 manufacture, 
and ten copies of polyvinyl resin obtained in the example G-2 of manufacture, and also evaluates 
completely like Example 1, and a property value is shown in table-2. 

[0070]It changed to 94 copies of polyvinyl resin obtained in the example D-5 of example 6 manufacture, 
and six copies of polyvinyl resin obtained in the example G-2 of manufacture, and also evaluates 
completely like Example 1, and a property value is shown in table-2. 

[0071 ]It changed to 97 copies of polyvinyl resin obtained in the example D-6 of example 7 manufacture, 
and three copies of polyvinyl resin obtained in the example G-2 of manufacture, and also evaluates 
completely like Example 1, and a property value is shown in table-2. 

[0072]It changed to 88 copies of polyvinyl resin obtained in the example D-7 of example 8 manufacture, 
and 12 copies of polyvinyl resin obtained in the example G-2 of manufacture, and also evaluates completely 
like Example 1, and a property value is shown in table-2. 

[0073]It changed to 96 copies of polyvinyl resin obtained in the example D-l 1 of example 9 manufacture, 
and four copies of polyvinyl resin obtained in the example G-2 of manufacture, and also evaluates 
completely like Example 1, and a property value is shown in table-2. 

[0074]It changed to 91 copies of polyvinyl resin obtained in the example D-1 of example 10 manufacture, 
and nine copies of polyvinyl resin obtained in the example G-2 of manufacture, and also evaluates 
completely like Example 1, and a property value is shown in table-2. 

A glycidyl group content polyvinyl resin (B) glycidyl compound is not used using the polyvinyl resin obtained 
in the example D-1 of comparative example 1 manufacture, and also it evaluates completely like Example 1, 
and a property value is shown in table-2. 

[0075]It changed to 86 copies of polyvinyl resin obtained in the example D-1 of comparative example 2 
manufacture, and 14 copies of polyvinyl resin obtained in the example G~2 of manufacture, and also 
evaluates completely like Example 1, and a property value is shown in table-2. 

[0076]It changed to 94 copies of polyvinyl resin obtained in the example D-8 of comparative example 3 
manufacture, and six copies of polyvinyl resin obtained in the example G~2 of manufacture, and also 
evaluates completely like Example 1 , and a property value is shown in table-2. 

[0077]It changed to 94 copies of polyvinyl resin obtained in the example D-9 of comparative example 4 
manufacture, and six copies of polyvinyl resin obtained in the example G-2 of manufacture, and also 
evaluates completely like Example 1, and a property value is shown in table-2. 

[0078]lt changed to 94 copies of polyvinyl resin obtained in the example D-10 of comparative example 5 
manufacture, and six copies of polyvinyl resin obtained in the example G-2 of manufacture, and also 
evaluates completely like Example 1, and a property value is shown in table-2. 

[0079]It changed to 95.5 copies of polyvinyl resin obtained in the example D-1 2 of comparative example 6 
manufacture, and 4.5 copies of polyvinyl resin obtained in the example G-2 of manufacture, and also 
evaluates completely like Example 1, and a property value is shown in table-2. 

[0080]The screen of the grinder was changed to 6 mm in comparative example 7 Example 1, and also it 
evaluates completely like Example 1, and a property value is shown in table-2. 

[0081 ]lt changed to 86 copies of polyvinyl resin obtained in the example D-1 3 of comparative example 8 
manufacture, and 14 copies of polyvinyl resin obtained in the example G-2 of manufacture, and also 
evaluates completely like Example 1, and a property value is shown in table-2. 

[0082]<Valuation method of toner> 1 image reproducibility; the line with a line width [ before paper is 
established ] of 100 micrometers was copied, the line width before paper is established by a microscope, 
and five line width after fixing were measured, and average value was taken out and compared. 
[0083] 

O as compared with the line width before the line width after; fixing being established in which a spread is 
smaller than 5 micrometers; O It compares with the line width before the line width after fixing being 
established. A spread compares with the line width before the line width after not less than 5 micrometers 
10 micrometeror less **; fixing being established. A spread compares with the line width before the line 
width after not less than 10 micrometers 15 micrometeror less x; fixing being established. 2 fixability with a 
larger spread than 15 micrometers; Copy with a commercial high speed copying machine (72-sheet copy 
speed for /), and between this copied solid black part and white grounds with a rubber (plastic rubber 
"MONO" by a dragonfly pencil company). It was made to go back and forth 100 times by fixed power, the 
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blackness of the solid black part was measured with the ink concentration plan, and the residual ratio of 

the toner was expressed with the ratio of concentration. 

[0084] 

O; — **; smaller than more than more than 90%O;85%90% — not less than 80% smaller than x;80% smaller 
than 85% nature [ 3 offset ]; — the temperature of marketing at the time of copying which carries out 
offset generating was displayed as it was. 
[0085] 

O; the grade of the granular material condensation after neglecting 4 blocking nature polymerization toner 
smaller than x;190 ** smaller than more than **;190 **210 ** smaller than more than more than 230 
**O;210 **230 ** for one week under the environment of the temperature of 50 ** and 50% of relative 
humidity was measured as follows visually. 
[0086] 

O; — O; which is not condensed at all, although condensed slightly, x with the aggregate which does not 
get loose even if it shakes **; container which will get loose if a container is shaken lightly; a part of thing 
cooled after biaxial kneading was extracted and ground at the time of the 5 grindability; toner production 
nodule-ized thoroughly, step was kept with the particle size of 16-mesh 28 meshes under one, and the jet 
mill ground. The rate of measurement and a particle size (5-10micro) is searched for for particle size 
distribution with a coulter counter. 
[0087] 

; 6 electrostatic-property toner 1g smaller than x;50% smaller than more than **;50%-70% smaller than 
more than more than 85%O;70%-85% and 49 g of Powdertech career iron powder (F95-100) with a turbular 
shaker mixer O 1 minute and after carrying out an agitation mix for 60 minutes, measuring the amount of 
frictional electrifications with the blowing off electrification quantity measuring device by Toshiba Chemical 
CORP. — the electrification quantity (it is expressed as Q1 and Q60, respectively) for agitation mix 1 
minute and, and 60 minutes — the ratio was performed and evaluated. 
T=(Q60/Q1) 

O; T<=2**; 2<T<=3.5x;3.5<T [0088] 
[Table 1] 
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[Effect of the Invention]As shown in table-2, it can respond to a high speed machine well, by the method of 
this invention, moreover it is high resolution and excels in image quality, and grindability is also good and it 
has the practically outstanding performance. 



JP.1 0-087837.A [DETAILED DESCRIPTION] 1 5/1 5 



[Translation done.] 



JP,1t)-087837,A [DESCRIPTION OF DRAWINGS] 



1/1 ^— v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]The molecular weight distribution of the THF extractives by GPC is expressed. 
[Description of Notations] 

[a] Express the area of the first peak area that has a molecular weight in the field of 1,000-30,000. 

[b] Express the area of the second peak area that has a molecular weight in the field of 150,000-600,000. 
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I 

CH, =C-CN 
[0 0 2 O] 
lift 01 



(A -10) 



(A-1 1) 



[0 0 1 9] 



(7) 



t^l^l 0-8 7 83 7 



R 



(A — 12) 



CH a = C-C-NRs 



[002 1] 
[<b 1 1 ] 



R R, 

I |~ I I (A - 13) 

R -C = C-(g)-C = C-R 



R 



I I 

HzC = C - C - O - C H* - 0 - C - C = 



(A - 14) 



[0O2 2] 
lit! 2] 

R3 Rs 
I I 

CH 2 =C-C = CH-R 3 (A- 15) 

(±5C+. R1 ttTKJRB^Sfcliflt^tt 1 -2 OOTJU 

r;u=3^v;u&. R3 ttTKiRJH-?. /\p^>J5T. Km 
tti - 5 (D7;i/^i/SX(*7;^ * v;uS?$t> * 

[OO 2 3] «**atL-CI***«^. 8M*M6. ■ 
^0)COOH^e-jUMl|g (A) (D»fi»«$Bf 

Piffi-e**^ &t>^i:toffiSBBB6 4- 1 5 7 5 1 ^ 

Wttif^ttiO^ftlZcfcyK^afttt: (H) 

M^<* (L) t**L-FtL*»lwm*Lfc4i(D*a*LT 

[0024] **9iG>mmm*-eitmmti,Tit'<>ii 

[0 0 2 5] «$BB»«fcLri*a«. 7V^j;H^i 

« a. Ii2. 2'- 77t*X>fv?f P-hUJk 2.2'- 

h 2,2 - 77tfX( -2,4- ^>^;u/\up- hu;u 
k 2,2' ( -2>^ju^^p- h u;u h v> 

^;U-2, 2 -TV/tfX-f V^U— K 1,1- 7!/tfX( 
1-v^D/s^r-9->^-/K~h»JJU h 2-( 
77 )- -f V?fP- h'Jik 2.2 - 77tX( 2,4.4- 
h 'J p'TJU'O* > k 2-7x-;b7 7-2,4- v>^;U 
-4- > h + v/N'l/P-h^k 2.2'- 77tfX{ 



v^p^^y >/^— 7*-*+^ FtaZO'T h>/*— 
■+M KS. U-tfX( t-:?T;U/*-**v )-3.3.5- h 
'J>^^v^P^^>. 1,1-fcfX( 7fJI//^-t+v 

)v^p^>, 2-2- ex ( t-?*ju/<— )Z? 

— j-*"** h\ KP/^-tW>f h\ 1,1,3, 

3-t- ^;u^;u/\-r Kp/W^-f k&*?<d/\ 
-< Kp/*— K£S. v-t- :?^U/*— 

h\ 2,5-v^;U-2, 5- v( t-7fJI,/^-t+v 
or, a'-ex( t-^^;U/^-7|-^v^ 
Pt°;U )^>4f>^f<b:(7>vT;U^r;U/\ 0 -7|-^-r Kfi. 

+m h\ 3.5.5- hu>^u^*i*/^;u/*—>r4-it-< 
1M Ktt^a>s?7^u/<— **** KSL v— rv^p 

^JUM— 7h*vv* — tf*— K V-2- x^JU^+vJU 
/^vvj]-»-h, v-n- ^P^/^t^v 
K v-2- 1 h + yxf ^^-t^v*- 

tf*— K ^( 3-yfJk3- > h*v7fJl/ )/<— 
y*-»- hft^/^v v*-»- hg, 7 
•fe^JUv^ P's^viUXJU* — Jr*r*y>( £t£t'(D 

•bf- K t-7f ;i/^-t+y^ V u— K t-3f^ 
^/^-t+y^tf^/x^K, ^s;u/*-t|-*v** 

^>7x^ K t-^;u/^— v^p t°;u* 
— 7tC*-h. v-t- ^Ui?/^-t*WV7$U-K 

i**«i"e*fci*2«ja±a*Lrttffl-r*. ^coas. 
ii«tt^m*(* loosssp^fcy o.oi-ios»aj 
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[0 0 2 6] **WlZj:y»6tLfcB*i*Iili. THF 
^%ft(DGP ClZ^Zft^mft^lZtel^Tft^m 1 , 0 
0 0-3 0, 0 0 OtDffittlnSi t°-y*£'>ft< Xt 1 
O^L. $?*L<fi5, 000-25, OOOMSIC 
tls 5 0, 000-6O0, OOOCDH 

«lr«2 {7**L. »*L< 1*1 6 0, 000-4 
00, 0 0 0a>««|:i*U gjSA<4 5-7 5°C 

■C**»«^»*Ll^. L<(i50-60°C 

[0 0 2 7] «1 0 0 0&LTt:l*T g£tf 

4 5 0 CiilTl3ft y 7 + LWS L < ft < . 
3 0, 000 J^_tTMi. Mktttf ■ < ft y 36*tt36<3Eft 
■T^o *fc, S2 t°— <7 7b<6 O O, O O 0Ja±TM*3Sia 
tt#B<fty«»t!b&«»<b*5. »»ttib<3^*lz 
IK ft U ft\z 5 - 1 o lct-&lcli£*(Z>x*;i^— a< 
i^5T*±Mtt)b<M<llfflttfcB^ftL^ S2t°-^^1 

5 0, OOOJUT-ClttSttW. *tt#**lc*£L** 
a»^iBT-T*. T g £*<7 B°C&L±\ztj:&t1kit&tfi 

l\, COOHtte-J« (A) ^COOHtSi 
I*. SitLTL 0-3 0 KOHmg/g*)<a < , WfZ. 5 
-2 0KOHmg/g A<»£Ll\, &«*<C(DtSffl£$+*l<5±: 
»»ttlcB3a*<mr< *o 4#IUMlfi3 OKOHmg/g m±T? 

i***»3wyjMb*fiz La»tt3&«3R< ft y s»tti= * 
naaMi»T<*. 

[0 0 2 8] **IHizS§lt4^'j5/i;;uai^e-;u« 
BB (B) iLTI*««5|i«&#*«3^3. 000-40. 
OOOT'^Klil 2, 0 0 0-3 O, OOOt'tfe 

y, ^oasyu v^s^we-;nsai cb) <t>&§ 
ioog4"i;:o. 005-0. i ^e;u. fcf*L< i*o. 

0 1-0. OS^K^I^+vi^tS^UvV^X 

[0029] MiTtS^i^a ooowT-eii. mm 
^fti>o ffiic4ooooja-feti. Xtt&4>-c&ntta> 
ft-a:r*^-b^ httA<a<ft&fti^ 0 ^/c. X7tx°+f>s 

^Mf*0. 0 0 5-0. 1 ^;umTlC&oTI*^i§¥£ 

[0 0 3 0] *«£?BlzJ§(+-6«$tHiCOOH$*f- 
^Ufitflg (A) i:^Jyy;Htte-;u8Jl (B) £Sn 

r. mm-&&<Dt&m.*p i -3 o%<z>>f;utt£^wLT^ 

*Cij!><»*Ll* 0 ££f::#*L< 1*5-2 0%T*& 

W*ZHzv htt(D3am^S*lftL>o Sf:3 0%^±t*li 
*«»36<^Mk*jBc: L9ktttt^H1b L5E*ttl::IHIB*< 

K<^, *fcCOOH^e_jHSl (A) £y*'J:> 



vJuS#*nf-;H8ffi (B) iCDttfflilldl*. COOH 
^e-JUHtfll (A) ^COOHll^UcStlt^ 
Uvv;HtSer« (B) fl)y'Jyy;HA<0. 

01-1. o^j^mtzm^xftjisv^m^mti- 

JUtttt (B) ?E^Lrft^ik$^SLLN 0 £z>\zK 
*L<l*0. 03-0. 2=E)\,X$>%> 0 
[003 l]*»l§ft x fftt?^ COOHtf 

(a) atfyys/^;u»**re-ju»B 
(B) zmi^x. mmmtLxm^Mmh±- ic-r-s 

1. COOH^t*-;« (A) |:^'Jyy;i/S^ 

equate (b) s^vs^us**— -c»*«. 2«na 

«if$ffit^1 5 0-2 2 0 0 CMJfC«gi^ 
i* COOH»fc«f«Ji/^U»fc©JEJt**»*fTfelt 

2. COOHt*lf^l«i (A) t^'JyyjUlt* 

tfx;u«tfli (B) £*j£j£ttiS<D£;£. »e*!l*>ttBB 

«l«««**ffll*T 1 5 0-2 2 0°C(Daft-C»»Sl* 

3. COOHMeiJUH (A) t^'JyyJUtt 

e-;mtm (b) **sisttsicD**, afi»^«f*a 
Natta«£JBi*T 110-14 o°ca>ajtr*SlB;Ba 

»ft|C»P— JKDSJI? 1 5 0-22 0°C|CLTJ5J&£ 
[0 0 3 2] *2£Bj3(D h^— fflttlBlB«M«ffll't 

-siit^ss, &wizfccx*§&w<Dttom&mw\~i£ 
-— 7Hy^-u^-<>. 7K'jxxf;k /K'J bf— — )\s 
pv>. ^iU'OBB. ?xy— ju»B* BRKftfls* 
I1KB7 5 K^y^X. ttfcfWJIB* 

□ yX 4»7y^-0A^t#l7^^tti:«) 
*ttffl«ffli^&*i*o. 1-1 oitsp-cfe^o 

[0033] ##§bjis^« h^-- mmmmtftm*. m 
ftau &m\zfocx&m.mm#L mmm. a»»*«t 

ft. Hfe^btt, /\>if^fxp-G. ^'JWiD- 



(9) 



1 0-87837 



5. ^^iiias^si ioo«ia5(z*fLr 5- 250ms 

(Dl^W<5 0li%j,U, *?SL<li6 0I1%S§ 
*u MS. 9 0- 1 o o*M%S-epit£-cfc£o 

[0 0 3 5] **eBlCfc(t*#T-»#*{*GPC*ffl^ 

IWiLfc. 



3K il 
IS *4 



G.P.C.^M : JASCO TWINCLE HPLC (H*»3t (*) 
Si) 

DETECTOR : SHODEX RI-SE-31 (BB*n«X (1*) ») 
COLUMNE : SHODEX GPCA-80M x2 +KF-802x1 (Bg 
«li (*) S) 

f h7t Kn^XTHF) 
1.2ML/MIN 
0. 25% THF»j* 

2) igfffi 
[0 0 3 6] 



N/lOKOHISifiS (ml) XFX5.61 



(KOHig/g) 



[0 0 3 7] 

(h) assm 

SififllH- 1 

f3«fcyjpj»L. 2o°cicffi*>, tstfcm^ic^y 

fc. »JKS^f30L>T*. JpvL/>5 Og|5<t *$T1 'JJU 

&i. sa^ao*. 1. i-ex c t 

V) 3. 3. 5h'J>f^n^>0. 34aJ«h 

3 0°CIC«*,3S:A^v- t 7t*r 

^/N-tWKO. 5ffl£»iQL2B#MJ5J£*-l* 
^(C^ri>U>1 2 3. 3 3«^«RL'CS'&SJ87L 

[00 3 8] |g £0] H - 2 
[00 3 9] «£ttH-3 



ttW (g) xo.01 

4. 5ttic£**ttm^(c*y 6ftiB«$*ii- 
attM^O)M^fi4 0%^35ofco E&ttMi^lzo 

«aTLfcjanf**<»j6«H-i 

[O 0 4 O] »jft«H-4 
»Jft«H- 1 izteTSBttm^B** 1 2°C|C« 

6B»|B«***fcBl»H*±<«afliH-l tB*l= 

[004 1] HifiAH-5 

f^3 2. 5»lzLfcJfil^l*±<«it«H- 1 

[0 0 4 2] §gj£0ljH-6 

Si&ffijH- i iz^rx^u>8 6. 5gpi:7^u;u»n 

-^;n 2»izLfcjam*±<mft«H-i fcn«iz 

[0 0 4 3] [«#M*<* (L) Ogi&fll]] 
■3W1L-1 

-<;U/<XlCcfcyjJD^Lfi3KT (ftfi1 3 8°C) lCj3l*T 
l/>8 2«t7^'J;i/Bn-^;H 7§B<t:>£7 

* u;um 8li<h t -^f^/^t+v2-xfj^f 
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1 B#RSJKJS£IBS&LT£$SL WS£9 8°CI-«*k t 
t*y2-ifj^/i- K0. 3SP 
£JiSJraL 1 £t>lc t 2 

-ifjl,^;i-hO. 5aS£j$JlDL2B#F B l£lES 

[0 0 4 4] WL&m\--2 
«Jfi«L-1 \Z&l*Xt: -)\,m&Wt LT. Xf U>7 
6ai<!:7? 'JJUgn JU2 3 SBi: ;* $ 'J 1 
SPi: t - ?f JI-/«-t+ v 2 -if j^+^y i- h 

3 . o as m& z s b#m *n i+ r a^ST l urn i*£ < m 

[0045] L-3 
£l&$J L — 1 l-fcL^T t* — JUi£.Sft<h LT, X^U>9 
5. S&k7<?')Jl'Mn-Zf?)V3. S&ttZTV ') 
§P<t t -^f*/<-t*v2-IfM++fyi 
— h 3. OgB^iS^ 5^^AMtTii^;TST LfcJil^li^: 

[0 0 4 6] g!jt0i|L-4 

§Sjfi0iJL- i izfcLNT t -?f;i//<-t*v2-if;i/ 
^t/i-^2 6awc*NjLfcJil*t-l*±<Sli£«L- 

[ O O 4 7 ] m&m L - 5 

'v^r-y-y X— h£2gGICfrxfc)a$rM*£<ii&0IJL. - -) 

[0048] S?ig« L - 6 
ifittfij L - 1 ICjSTXf U>7 3g|5£7''i7 UiHn-? 

^;u2 6fflji:Lfcjai*i-ri±<»JtfiijL-i £RHiii=LT 

[ 0 O 4 9 ] Sgjgeil L - 7 
»3t«L-1 lcJ*TX^U>9 8a5<!:r<7 MJUgn-:? 

* * i sbi= Lfciaw** < m&m l - 1 <t lt e 

[0 0 5 0] SSjge>jL-8 
»JS«L - 1 |C**T*->U>4 0»*tta*t -^^U 
/<-t+->2-if;^Wi-l-o. 5g|JlC UfcJsA 
ttl*£<§i&0'JL- 1 tH«l=Lt e-;u«BBA^6*i 
fco -tfBOTH- 1 ~H-6, L- 1 ~L-8 0>£ij£ 

[005 1] [COOH^f-« (A) ©gig 
fl] 

SHJiCdD- 1 

S 5£« H - 1 Ti# e. ftfc t* - ;u«t8i 3 0 SIS <>: ti jg« L - 

i -T?»t>*tfct*-;u«tag7 osnzm-SL. zti& i 9 o 

°C1 OnmHg©K«;/*;u*fc:7^-yviLTjS*J£RfcSL 
fc. t#t,^fc^Bl0T gl*5 7°Ctffc^fc. 
[0 0 5 2] §jjt«D-2 

*a«D-ii=»-c. «J£«H-2-e#e.*ifct*-;u« 
m 3 o at 1 8&« L-2t-it, Hfc t*-;ussBi 7 o as i= 



[0 0 5 3] KitClJD-3 
SiI0!ID- 1 CzjfcT. SJfiftlH- 3tfb*lfcf^i 
B§3 0a5«t§ii!«L-3T'*#e,;h.fct-:z;MfiBi7 offl(= 
L fc fiL*lift < Hi&flJ D-1tH«l:LTe=Ai 

[0 0 5 4] S!!jt^|D-4 

Slig^JD- i i=»r, Sit«IH-iT-f»c>*ifcf-;u« 
Bt3 oa5i:i!!jt«iiL-4-e^t)^fct*-;nafli7 oaw= 
l tztmit-k < m&m 3 1 mmz l t £ =ju»»a< 

[0 0 5 5] SiSClJD-5 

§ait«D- 1 icj$r. wtmn- 1 -e^t,^,fct*-;u^ 

Bi3 0aiir|!|jteiL-5T'*t)Hfce-;U«}fli7 OSBI- 

l fc < m&m d - 1 1 PHiiz l t t*-;na 
m&m d - 6 

SS&«D- 1 izjfcT. Sit«l|H-4T»t.^fct*-;um 
B&3 OaJir^ig^JL- 1 T-«t.*l.fct*-^flg7 oasiz 
S# Ltz)ik9Ut± < SfiUM D-1t LT \z-)Vm 

mam^Mz. 
[0056] m&m D - 7 

gj&fliD- 1 icj$t. s&mh- 1 x-m^tzti-^m 

H§1 Og(5i:®jg«ijL- 1 Tt#t»*T.fct*-^Bt9 0 8513 
Lfc < D-U R«l=Lte=*i 

[ O O 5 7 ] Witm D - 8 

JBJWHd- 1 l=»-C»a«H-5-C»6*ifce-;u«HB 

3 oai<t§iig0ijH-6T#t>Hfcfc*-;Mst8i7 oas^s 

^Lfclil^l*^<8ig«D-i tl^^lcLTt*-;u«Bi 

[0 0 5 8] §iit^jD-9 

sfjgcijD- 1 \zx>Tm&mn-6X'®t>titz\i'-)i'®iin 
3 oa5iS?jtCijL-7T#t,^fce^;naBi7 oas*;i 
^ Lfciii*i-i*± < sjftfl d - 1 mm\zLxt:-)vmm< 

[0059] Mit^iJ D — 1 0 
SJjg^D- l IcJST, S!it«iJH- 1 T-^t>^fctf-;Hit 

Bg 6 o a* i: siftM L-it-)ibitife e=;m»» 4 o asi= 

;1^LfcJJl^lil*±<Sijg#JD- 1 irPrtflzLTtr-ju 
«tBgA<#bHfc„ 

[0 0 6 0] Siit^JD- 1 1 
§tit«D- 1 IcteTStiieilH- 1 T?#f>*Vfct*-^BI 

5 o ai t m&m l - 1 x-mztitz t?-)i<mm 5 0 as * ?i 

[006 1] M&M D — 1 2 

Kit«D- 1 l=S*TSi£#JH- 1 T-*#e>;h,fct:-/H§Jfli 

3 oa5i:Sijt«ijL-7T-»t,^fcif^;naflt7 oas^s 
^ Ltzizk9i\*± < m&mD - 1 1 mmz lt t'-;u^Bi 
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[0062] simmo- 1 3 

SiifiCl D — 1 ICSS-ClijgGlJH- 1 -C»&*tfce=^»B 

LfcJiWi4±<Ki£0iJD- 1 £m«i=LTe=ju»Btf 

[0 0 6 3] [^'j->i?;us#wt*->iu8jai (B) <r>% 
it 

SJSBG-1 

JU/^l=J:yjlDj»Lffl3SET (F*3ig 1 3 8°C) (cfcl^-CX 
^U>6 8gfli:7"> 'J ;U^n-^^;U2 7SPi:yj vv 
^^•Sf^ 'J U- K 5gRi: v- t --J=f-)\,i\— it**** h* 
4»S«*5BIII]*ltTa«BTU 1 BSFbUS 

Jt**ttLr«*tt, WS^1 3 0°clc£*> s v- t - 

[0 0 6 4] gijg«G-2 
giittflG- 1 T'&t>*ltc t*— ;HstB£ 1 9 0°C 1 OnmHg 

[0065] mmm -\ 

m&m d - 1 vm t* ^msb 949, sbgij g - 
2 -e*# e>nfc t*-;nnsi 6 g» > x 5 i-r 

iBfttt. 2tt£ttB (PCM-30M. MtI»lcT2 0 
0°CT-;gi^SIo;*-t*fc„ *&4ife«ffi«^SI. 

5 ;H!!5tP-3 H35SS^FJTSt,3mmX-> 'J— >ft 

ffl) t-*#5*&. A-t:>77'^MAioo (=m.its$. 

m 8SP. tK'J 3fP t°U>9-V-?X (fX3- 5 O 
P) 5SP, ftmm&ftlk Lt7-f ^XfP^7»^ 
TRH1»£3siinU S)t^>->x;U5+-9— ICTS^ 
SL 2&];gBft (PCM-30$), %l$X!i) |ZT 1 7 0°C 
T?ffl**-t±fc. OUTJMP. ttii8LTift7 =?D 

><0ht- £#fc„ CO) K7" — 3pB<t+-v l J , \'9 7SB<b: 

• e«ftvt*T ht-/U>?-i LT»BL*t*SB- 
2 Xf b iHfc^tte<» THF5Ii§5}a)GPCft 

— h$m- 1 ic^-r „ 

[0 0 6 6] SJ£«2 

SS&B D - 1 -c*f# fetifc i£-)^m\Si 9 8. 5 SB. $J j£« 
G-2T-^e>+l.fct*-JU«tHi1 . 5gPlZ#xfctel*, H 
BB1 i±<B»l=L-C»BLWttB*»- 2 

[0067] fgft&B 3 
SBB D - 2 T»# & :fcfc If -JMSflg 9 4 ff , SBB G - 

± < IEI«RI= LTBI LttttllSfa- 2 ic^-T . 

[0068] fgBB 4 
§Jit0J D - 3 "C» fcitlfc \Z-J^mm 9 4 SB, &&B G - 
2^»&*ifce=JU»B6«|c»jifcBtt, £BB1 t 



[0 0 6 9] £BB5 
»BBD-4-C»&*l*:tf=;U*B9 0W» S&BG- 

2t-fbtifce-j«i oaji=gxfctei*. bbbi 
<t± < mmiz ltw« L»ttB*«- 2 ic^-r „ 

[0 0 7 0] HSfe«6 

sbb d - 5 -c» tf-;u«Bi 9 4 au Site) g - 

£ < B£l= LTlFfi LWttBfcB- 2 |=3*T = 

[ o o 7 1 ] mmm 7 

«us«D-6-ci»&*i.fce=;u«Bs7«» bj&bg- 

± < BBC: LTM L«fefit£«- 2 l-^fo 
[0 0 7 2] HBB8 

Bfifl d - 7 £-)imm s s sb. bsb g - 

2-e^t>tLfce-;u8tBi 2wi=B*fcBr*, xifli 
t-k< mm\z ltiwilw14b**- 2 !=*■*-„ 

[OO 7 3] BBB9 

BJS«D-1 1 T?ibhfce-;«9 6 8. &&BG 
-2-e»&*tfce-ju«B4«i=#s.fc«i*, bbbi 

t*<B*ICLTlMBL«i1t«**-2|C*-*- 0 

[0074] nmm 1 o 

8£B D - 1 T?#C*tf= e=.;u«B 9 1 W. UiSC] G - 
2-C#6*tfce=.;HtB9»l=Bxfctttt» HffiBl <b: 
± < Bttl= Ltii L^ttfiS^a- 2 lc*^- c 
tk«Bi 

ISitBD- 1 r^t,^fct*-;u«B^ffli^r^ 1 J'>i?;u 
*ttmt!—MHm (B) ^'J*>S?iUfc***Bl»Jttt»« 
liBBfli fc±<H«l=L-CffHBL»tt«*B-2l=« 

to 

[O O 7 5] it&m2 

§aifi0i] d - 1 e> *Lfc e=ju«B s e gp, bsb g - 

2i?»&*ifce-;u«Bi 4§|J|rgxfcffi2l*. BBBi 

[007 6] tt&M 3 

aiaE«D-8"c»&*Lfce^nKB9 4«s. iSitciiG- 

2-C»6tifce-;uBB6»l=Bafc(ihl4. BSEB1 t 
± < mmzLXWffi LBttB**- 2 iZTH-to 
[007 7] Jtgi^J 4 

isigeij d - 9 -c» b^fc a-jumm 9 4 as. sab g - 

2-cB6*ifce=.;H»B6»l=»jlfcte(4. MEfli t 
± < Bff 1= LTl^ffl LittlJS- 2 ic^-To 
[OO 7 8] tbttB5 
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